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ACCIDENTS AT METALLURGICAL WORKS IN THE UNITED 
STATES DURING THE CALENDAR YEAR 1922. 


By Wituuam W. Apams. 


INTRODUCTION. 


Accidents to men employed in the metallurgical industry ‘ in the 
United States in 1922 resulted in the death of 45 men and in injury 
to 6,678 men, according to reports from operating companies to the 
Bureau of Mines of the Department of the Interior. The injuries 
include all that caused disability for more than one day. Based on 
a standard of 300 workdays to the year, the fatality rate for the 
year was 0.98 for each thousand men employed; the nonfatal-injury 
rate was 145.15. The rates for the previous year were 0.76 and 126.74, 
respectively. 

The companies’ reports showed that 44,000 men were employed 
during the year, an increase of 32 per cent over 1921; that the average 
working time per man was 314 days, an increase of 15 per cent; and 
that the total exposure to risk—that is, the amount of labor per- 
formed by all employees—was equivalent to 13,802,318 man-days, 
an increase of 56 per cent over the revised figure for 1921. 

The figures for 1922 were classified into three main groups—(1) those 
for mills; (2) those for smelters; and (3) those for auxiliary works, 
such as yards, shops, and construction work. For the mills, the 
accident rates per thousand employees were 1.09 killed and 179.51 
injured; for smelters, 0.77 killed and 143.71 injured; for auxiliary 
works, 1.21 killed and 120.26 injured. 

Of the 6,723 accidents during the year, 0.67 per cent were fatal, 
0.03 per cent resulted in permanent total disability, 1.13 per cent 
resulted in permanent partial disability, 24.17 per cent caused tem- 
Porary disability of more than 14 days, and 74 per cent resulted: in 
disability of more than one day but not more than 14 days. 

Table 1 shows the number of men employed and the number of 
accidents in the metallurgical industry for each year since 1913, 
the first year for which figures are available. 
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ested in the metallurgical industry who have voluntarily furnished 
the data upon which the tables in this report are based. 

Data for California were furnished by the industrial accident com- 
mission of that State. For assistance in the compilation of the 
various tables, credit is due Miss L. S. Gerry and Miss E. V. Walters, 
of the Bureau of Mines. 


SCOPE OF STATISTICS. 


The tables in this paper have been compiled by the Bureau of 
Mines from reports furnished voluntarily and directly by operators 
of ore-dressing plants and smelters, with the exception of the data 
for California. The data for California were furnished by the indus- 
trial accident commission of that State. The statistics represent 
the entire metallurgical industry, except iron blast-furnace plants, 
accident reports for those not being received by the Bureau of Mimes. 
The figures for smelting plants cover copper, lead, gold, and silver 
smelters and refineries; those for ore-dressing plants represent con- 
centrating plants for copper ores, lead ores, and zinc ores, stamp 
mills, cyanide plants, iron-ore washers, flotation mills, and sampling 
works. 


TABLE 1.—Summary of labor and accidents at metallurgical plants. 


Men employed. Number | Number 
: Days of | Average, Total killed Total | injured 


~ | labor per- | days number: per 1,000! number | per 1,000 
Actual a aN formed, 


' active. | killed. | 300-dayv | injured. | 300-day 
| number. | Workers, | | | workers. | Workers, 
: | | 
Ore-dressing plants: | | | | 
CG eee ae 14, 985 16,154 | 4,816, 338 323 | 16 | 0.99 | 1,977 122. 38 
TOA asso eis eae pein 14, 128 15,225! 4,567,029 | x oP a 23 | ny 1, 434 94,19 
1915: Soa eewevens 18,564 | 19,107 | 5,732,184) Bu 3) | 157] 2.03 | 109.65 
TOTO Pee che bee's s 22.365 23,470 °° TOFL OSS 315. 38 1.4. 3. 1S4 135. 66 
WOU Eaieies is cecercee 24, 111 24,372 5 7,311, 499 3 | 47 | 1.95: 2,192 | 121.12 
DOTS occ 2 adore at 21, 809 22010 6.754, 962 3LO ah: 1.55 | 3,142 139. 54 
TOES og ct Sle 17,262 16,862 1 5,058, 45 293 25 1.48 2,057 | 122.21 
DO a iad iat bate ate 16,827 16,813) 5,048, 911 | 300 2l 1.25 2,624 156.07 
MOZE a8 Sess oe 10,0487 8,037 | 2,411,148 241) | 4 0 | 1,214 151.05 
W221 222. ...22./ 676 11,052, 3,315,471 | Qed 12 | Lug: 1,954 179. 51 
Smelting plants:? | | | 
SESS iste Ma ucaowee ase 29), 364 21,309 , 7,292,766 | Bom | 47 | 1.93 — 4,247 174.71 
EA salve cas eit 27,500 $2,336 | 9, TiN), 769 | 348 33 | 1.02 5, 673 175. 44 
‘EL Ec eae ore eee 31, 327 Bb, 262° 10, NTS, 486 347 BSS 1.05 | 5. 718 157.69 
POS Uist ot asc Se Sw ae 43,829 49,363 0 14, 509, 46 338 | 36 re oe 9,656 | 195.61 
Eile rk Boece ee 44376 50,0659 | 15,197,643 | Be ae a8 105; 7,745 | 152.88 
POISE sone o ove ae 39, S9d 45,459 18.631. 601 | 32 | 42 | 92 6, 643 | 14s. 40 
1A) A eae een oe 28,777 SL, 324 9, 397, UN2 327 34 | 1,09. 4,431 141. 46 
DD vec te Sales 26, 099 30,411 | 9,123, 186 | 350 20 66 | 4,147 136. 37 
Ns so chace ately ea 14.621 My 204 0 4, 261, 304 205 14 99 | 2,129 | 149. 89 
ri aa eae as 19,495 | 2u,ss7 | 6,266,159) 32k | IB) 77,3002, 143.71 
Auviliary works: . | 
DOS TOUS VOUS clicerecsuen cl lent ha ceeed sap nudes eee meonia laa smedeerlon eases guano u te eaemneeuek 
TOG Bio giets nawiee aes M087 LS. 783 4, 729,010 | 338 14 .S9 2,240 | 142.10 
1 Gener eee 15,555 17,014 | 5,104, 146 i 328 16! 4) 2ssl; 169.33 
TUS Sacteats Hew daea-s 1s, O44 20, E11 GUS ISH | 33d 17 85 2, 508 © 139. 63 
De ts wie wanes 15, 6s1 16,172 4,891, 726 822 | 3 ath 1,638 | 101. 29 
D2 ots Sao eiace ee 16,306 | 18,363 | 5,508, 756 | $38 | 20) 1.08 2. 002 © 11. 92 
TUE sateen are Bite Siatg &, 7H2 S.30S 2.492.519 Pik ] 1. 0% . 1,151 138. 54 
72 eee en meee : 1Z,529 | 14, 069 | 4,220, 088 329 i's 122) 1,602! ~— 120.26 
: ‘ \ : 


1 Not including auxiliary works, a3 shops, yards, etc, 
2 Exclusive of iron blast furnaces. 
§ Not separately reported. 
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CLASSIFICATION OF ACCIDENTS. 


As a step in the attainment of uniformity in the statistical pres- 
entation of the hazards of the metallurgical and mining industries, 
the Bureau of Mines in 1916 classified the nonfatal injuries on a 
14-day (2 weeks) basis, thus conforming with the classification 
adopted in the compensation laws of many States. A summary of 
accidents at mills, smelters, and auxiliary works on this basis for 
1916 to 1922 follows: 7 


Fatal and nonfatal accidents, 1916-1922. 


1916 1917 1918 1919 1920 1921 1922 


tal 83 116 94 64 61 a 45 
2. Serious (time lost, more than 14 days): 
Permanent disability— 
TOU) csccscccicvectuutissvenmeins's 17 5 7 2 0 2 
POrttal Fences vecstceves cans veewsas 200 202 247 71 147 38 76 
OUG0 8 5 ants tsvciewia’eeie eae duce eens woes 3,443 | 3,302 | 3,028 | 21,869 | 21,990 | 1,025 1, 625 
8. Slight (time lost, 1 to 14 days, inclusive)... .| 11,420 | 10,069 | 9,411 | 6,184 | 6,724; 3,431 4, 975 
Total nonfatal injuries. ..............- 15, 080 | 13,578 | 12,693 ; 8,126 | 8,863 | 4,494 6, 678 
Grand total (fatal and nonfatal)...... 15. 163 | 13,694 | 12,787 | 8,190) 8,924] 4,521 6,723 
Mon employed......cccccscescoccccccccccccoce 80, 201 | 84, 042 | 78,752 | 61,120 | 59,232 | 37,465 | 44,000 


! Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight, parale 
ysis, or other condition permanently incapacitating workman from doing any work of a gainful occupation. 

1 Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, any 
en where ligaments are severed, or any other injury known in surgery to be permanent partial 

vility. 

4“Other serious accidents” in 1919 include 50 cases of permienent partial disability; in 1920, 72 cases of 
permanent partial disability and 1 case of permanent total disability; in 1921, 18 cases of permanent partial 
disability and 2 cases of peeent total disability; and in 1922, 83 cases of permanent partial disability 
and 2 cases of permanent total disability. 


ACCIDENTS AT ORE-DRESSING PLANTS. 


During the year covered by this report, accidents at ore-dressing 
plants resulted in the death of 12 men and in the injury of 1,984 
men, each injury causing disability for more than the remainder of 
the shift. The total number of men employed during the year was 
11,676; their average working time was 284 days, and the total days, 
or shifts, worked 3,315,471. This number of shifts represents the 
amount of work that could be done by 11,052 men working a stand- 
ard year of 300 full workdays. On this basis the fatality rate was 
1.09 per thousand employees, as compared with an average rate of 
1.49 for the five previous years (1917-1921). The nonfatal injury 
rate was 179.51, as compared with a five-year average rate of 135.32. 

The main causes of nonfatal accidents at ore-dressing plants were 
machinery, falling objects, falls of persons, hand tools, flying pieces 
of rock from sledging or crushing, haulage, and nails and splinters. 
Other enumerated causes resulted in less than 100 injuries each. Of 
the 12 fatalities during the year, 5 were caused by machinery, 2 by 
suffocation in ore bins, and 1 each by tables and jigs, fall of person, 


cyanide or other poisoning, scalding by steam or water, and elec- 
tricity. 
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The severity of the accidents is indicated by the figures which show 
that 12 were fatal, 1 resulted in permanent total disability, 21 caused 
permanent partial disability, 404 resulted in temporary disability 
lasting more than 14 days, and 1,558 resulted in disability from 1 to 


14 days. 
ACCIDENTS AT SMELTERS. 


Accidents to men working at smelters in 1922 resulted in 16 deaths 
and 3,002 injuries. The number of employees at smelters was 19,495; 
they worked 6,266,159 shifts, an average of 321 days per man. The 
number of shifts worked represents the equivalent of 20,887 men 
working 300 days each. For every thousand full-time workers, the 
fatality rate was 0.77, as compared with an average rate of 0.95 for 
the five years 1917-1921; the injury rate was 143.73, as against an 
average of 146.45. 

Most of the nonfatal injuries at smelters were caused by burns 
from matte, slag, or molten metal; by flying or falling objects; by 
hand tools; by falls of persons; by haulage accidents; and by machin- 
ery. Less than 100 injuries were due to each of the other,enumer- 
ated causes of accidents. Of the fatal accidents, the outstanding 
causes were falls of persons, haulage, and burns from matte, slag, or 
molten metal. 

Of the 3,018 accidents at smelters during the year, 16 were fatal, 
1 resulted in permanent total disability, 42 caused permanent par- 
tial disability, 804 caused temporary disability for more than 14 
days, and 2,155 resulted in disability lasting from 1 to 14 days. 


ACCIDENTS AT AUXILIARY WORKS. 


Seventeen men were killed and 1,692 were injured by accidents in 
1922 at auxiliary works operated in connection with mills and smelt- 
ers. Men employed at these plants numbered 12,829; they aver- 
aged 329 workdays per man and worked a total of 4,220,688 shifts, 
The number of shifts represents the amount of work that could have 
been done. in 300 days by 14,069 men. The fatality rate per 1,000 
full-time workers was 1.21, as compared with an average rate of 0.84 
for the five years 1917-1921; the nonfatal injury rate was 120.26, as 
against a five-year average of 132.20. 

The principal causes of nonfatal accidents at auxiliary plants were 
falling objects, falls of persons, hand tools, and machinery. Of the 
fatalities, the main causes were haulage, failure of ladders or scaf- 
folds, and electricity. 

Of the 1,709 accidents during the year, 17- were fatal, 13 caused 
permanent partial disability, 417 caused temporary disability for 
more than 14 days, and 1,262 resulted in disability of 1 to 14 days. 
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METALLURGICAL-PLANT ACCIDENTS 1919-1922. 


Table 16 shows the causes and the degree of severity of accidents 
at metallurgical plants during the four-year period 1919-1922. 
During this period the average annual number of employees at mills 
was 13,953, at smelters 22,248, and at auxiliary plants 13,245. The 
total exposure to hazard at mills was equivalent to 15,829,075 man- 
days; at smelters 29,047,731 days; and at auxiliary plants 17,073,699 
days. The accident rates, including both fatal and nonfatal injuries, 
were 151 for mills, 142 for smelters, and 116 for auxiliary plants per 
thousand 300-day workers. 


ACCIDENTS AT COPPER MILLS AND SMELTERS. 


Mills and smelters treating copper ores constitute an important 
part of the metallurgical industry of the United States and one that 
is readily segregated. 

Table 15 is based upon the reports of 42 copper mills employing 
3,888 men in 1922 and 26 copper smelters employing 7,163. Fatal 
and nonfatal injuries at mills resulted in an accident rate of 173 per 
thousand 300-day workers, as compared with an average 4-year rate 
of 154 for the period 1918-1921. The rate for copper smelters was 
130, as against a 4-year average of 158. The rate for mills in 1921 
was 173 and that for smelters was 138. 


ACCIDENT RATES BASED ON HOURS OF EXPOSURE. 


The ratio of accident occurrence to the amount of exposure to risk 
constitutes the index to accident frequency and accident severity. 
Without a knowledge of this index persons seeking to prevent ac- 
cidents are necessarily handicapped. ‘To learn the index, a complete 
record of every accident and a large amount of statistical work are 
required; but the present cost of industrial accidents, whether 
estimated on a financial or a humanitarian basis, amply justifies 
any effort to obtain information needed to promote safety in industry. 

To learn the amount of “exposure to hazard” in the metallurgical 
industry, the bureau’s accident questionnaires for 1922 requested 
operators to give the number of hours that constituted a working 
shift. With this information from each company, the total hours 
worked by all employees could easily be calculated. From the 
operators’ returns for 1922 Tables 19 and 20 have been compiled to 
show the frequency of accidents of varying degrees of severity among 
men working 8 hours, 9 hours, and 10 hours a day. No rates are 
shown for 11-hour and 12-hour men, because less than 500 men were 
employed in each of these groups. 

Figures covering accidents at mills, as presented in Table 20, 
show the lowest frequency and severity rates for men employed 9 
hours a day, the frequency rate for all accidents being 39 per million 

67834—23-—_2 
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hours of exposure to hazard. The 8-hour men showed 54 accidents 
per million hours, while men working 10 hours a day showed an 
accident-frequency rate of 115 accidents per million hours. The 
severity rates also were in all cases lower for the 8-hour men than 
for the 10-hour men. 

The figures for smelters, also shown in Table 20, relate only to 
8-hour and 9-hour men, because of the small number of men employed 
in the other groups. The accident-frequency rate for the 8-hour 
men was 63 per million hours of exposure, as compared with 101 for 
the 9-hour men. For each class of accidents according to severity 
of injury, the rate was also lower for the 8-hour men except as 
regards permanent total disabilities, for which the rate of 0.03 was 
shown for the 8-hour men and none for the 9-hour men. 

As the foregoing figures relate only to 1922, they can not be con- 
sidered as conclusive until they are confirmed by data covering a 
longer period. They are the only evidence available at present, 
however, of the influence of the length of shift upon the accident 
hazard to which men employed at mills and smelters are exposed. 
Comparable data for 1923 will be included in the next annual pub- 
lication on accidents in the metallurgical industry. 


* 


COMPARISON OF ACCIDENT RATES FOR SMALL PLANTS AND LARGE 
PLANTS. 


The resources back of an industrial enterprise necessarily deter- 
mine the expenditures that may be made for accident-prevention 
work and for other purposes. To the extent that the number of 
men employed indicates a plant’s resources and equipment for 
safety work, figures based on the operators’ reports for 1922 and 
presented in Table 21 show that mills and smelters employing 200 
or more men each, suffered fewer accidents for any given number of 
employees than did smaller plants, those employing less than 200 
men each. Accidents were most frequent where only 1 to 25 men 
were employed. Mulls employing 300 or more men each had an 
accident rate lower than that for any other group; next in order 
were mills employing 50 to 99 men; the third lowest rate was for 
nulls employing 200 to 299 men each. For smelters the lowest 
accident-frequency rate was at plants employing 200 to 299 men, 
and the second lowest rate at plants employing 300 or more men. 

_ Although the figures relate only to a single year, and hence their 
significance is somewhat limited, they seem to. indicate. that the 
Jarger plants enjoy an advantage over the smaller ones in overcoming 
the accident hazards to which WOTRCES in metallurgical industries 
are exposed. 

STATISTICAL TABLES. 

The following tables show the classification and the number of 
accidents at metallurgical works in the United States during the 
calendar vear 1922: 
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ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 


TaBLe 4.—Metallurgical plants: Injuries, by causes and 


Ore-dressing plants.! 
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ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 


ry AN «A 
Y 1H 
e O v= 
‘ ey 
—_— ry te 
*sasnvo 19110 T~7- So = ‘ eo 
eee 1 oS Te ue N + 4 r—MeDONa a ree eee ere a) «pf > -| 
“S[BLIOIVUT 104 surpayl | = : oS ee Ps | oe 
rReaniae, aane om Ue, TT a re ee er i er rs WX es | eeeeere < ere er ee er re Dt -.* on 
sqaoddins 49470 30 ‘ PlOyros ' JOpPL] JO NTT 18 a ee ee aes oe ee /|as 
pe 5‘ —* el err ee ed a TE SO 
ad AJOUTYOUIY o — 2 : ; = = : : es | 2 = 
S , a Ce eta eee OM ae ee ee ae | ayes 
3 “AWOL | Oe ce Ee re tak, wat, eet aeert dae : 
» a eae TOAD eee SRS NAM SD Or Om > 
ry ‘oi ‘saeq ‘sexe ‘sjoor purHt | & SAUTE TAS Ta (Ss 
= nae — 7 wn t-Sw OM > rt a 
Fe ‘030 ‘saoquryds ‘ SUN | 3 Tbh a = SPP ee eA, ee | Bix 
pre , +m er en os BL ines Of > oR oS ee 
< *(-a1a ‘S4aquIT} ‘$yo0I) si9ofqo SUNT | x FR ITO RAAT oA =o | sc 
omy 1M OD ates eee ES Opes 7 
“suosiad 10 SU Laos a TR IS Ie IR ae | Ss 
gle MEY Goda ae 7 Sa ae “8 Cx) ~~ . ~~? a ~_ + * e * om faye) ate .. . e ax 
| "S@A}JOUIODOY Pue sito AvATINY | & [ fer ma Port Pee Te laa | 
Sign tae a eo — TON ee mee i Set et BHT eae Sz 
*((19 'S107OUT ‘$1Bd) UIIISAS asuunyy eas es ‘+ =m = 
in SN 
Fide : . 
ay - ‘ a a 
= peice ik aon © poise a Oe aa eee 
! : ; : é 
™ Ste ee =) oe Pais ae = pean? 
“> 8 . Co ee) TAD 8 at “| 1 @y.5 
> “uot soqd x9 Imouon | RB | tia eae ae Pt A | 4 
e% “(Bur [Eds 10 | Hutavied) Poo. eo oo | ie eles eee eet a, Ty 8 ce ee | 2s 
S Im WaIoOU JO ‘Avs ‘orcUr wrod sung | ae i : 9. cae ile 
Ea ee em =o tiAD © MOD © ew Oe OO | Om 
= DO fsa UIs £ SHUN 1s rotons = os ; ; ‘= 7 ‘ot | ta in | 
ee aes a rs eg TS TI TSS IE OES ea 
5 = “219 ‘Sag (Saxe § soo. punyp Qf we IT SPINA Foe Dra Ss | © I 
A 4 ST ie Bie ke . To) e _— * . oe . — a ee Lvo} ; ee 7 . @e Ss 
a ‘<uonoopr |B | Cag en eon ee Se ae ee ee 
a ae Rae car 2 aa ee FP ee ee ere 
: bo “(191M JO W1H}8) Jupims  & ae eee ae ae ee ae Fri fas 
. Cd ee er, ae ’ ee “a. ’ ’ a: HH wate tome tet | OOS 
8 ‘(uopaRTxAydse Jo Suind) Sug) ' gS | a oe ee ee : ce [Ss 
& |e co mit sams anny ® |e? BATRA wa ee Be 
— mn ‘zaqmiyy *Sx901) SJOolqo Fulypry 10 Ruy sy : : : : 6 
— a a att one eee lle ~— «oe . vs : 
a3 ‘Su o1o UP UO; ROOTS |B | Dice et tote eet eae ree ee co ie 
poy : Pe es eae ‘ rr ~- +2 e gw) eo emt ford “ “| Co) 
ae ‘suosaod JO SIT | | 8 ee = BPR TIS & rr) |§= | 
ad oe aaa oe gee Spe ti, SP i) “Oo "Ar ¢ ~_ PA ye [> - —™ i . 
= "AOU ont IUIO | g | es ° = : , “AR een 7) }ys | 
on — a —— = <: 7 rere * ogee . e ry are e e . — e a om on 
cS ‘SoU | | ee ee ce eas ea re are | #63 
3 “SOA OUTOAO] puY sive ATT | S| a Sy Ret Je Se tes ia ee ae 7 sae {2% | 
S “Cor < RIOVOUL (RIGO) ULIBAK OIULUVGT 2 13 : nes : ¥- 


SSR or te ae 


Go gle 


12 


ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATFS. 


TaBLe 5.—Metallurgical plants: Percentage of fatalities and injuries, by causes, 
during the year ended December 31, 1922. 


Killed. Injured. 
Cause of accident. . Per | Per Per | Per 
aie cent of | cent ane cent of cent of 
a yrou gran : rou gran 
killed. total. | total. jured. tote . | total, 
| 
Ore-dressing plants: 
1. Haulaye svstem (cars, motors, @t¢.)......0..c02. |. cence c|occceccc[ececeaes 116 5. 85 1.74 
2. Railway cars and loCOMOLIVES. ooo lee ecw cee ecw eee efe cece ec cleccccees 54 2.72 St 
a. Crashers, fOMS Or SUM PS yc.ce ue ete t ad eu A twee wale bed ots weed aden 90 4.54 1.35 
A TAbl@s; (IPS OC xc ca tacna osciee S46 es memes wrarsaitee 1 8. 33 2. 22 63 3.17 44 
6. OUNer MaAChiNery wsagccccaseecawewd access scale 6} 41.67; 12.11 223} 11.24 3. 34 
6. Falls of persons....2 02. e eee eee cece eee eee 1 8. 33 2. 22 197 9. 93 2.95 
7. Suffocation in ore bins...........-..--.20c0cee 21 16.67 4.44 5 2 07 
8. Falling objects (rocks, timbers, ete.)....... 2.0.0). cece fees cece clew ase ees 216 | 10.80; 3.24 
9. Cyanide or other poisoning. ..........4-.0008 1 8. 33 2.22 4 .20 . 
10. Scalding (steam or water). .........0..-2604- 1 &. 33 2.22 7 1, 36 40 
TDs OCU CIO ck ta cot eek tel een ahora, eae 1 8. 33 2. 22 37 1. So . 6 
12.-Hands: Cools exes, WOES Ole nda seceaes evs iawnsalewewess (eet anida <feee neste 167 8.42! 2.50 
13. Nails, splinters. ete......2..........0-00-e Re ee ee ene elem 105 5.29 1.57 
14. Flying pieces of rock from sledging or crushing..|.......{.....--- lyacey seas 163 &. 22 2.4 
Doe OU MOT CAUSES scccuccuded sucs-cwidis io a ss 6 Mieke Said ne ae eatae wie ete hee eeae Y [eke cartes 517 | 26. 06 7.74 
OEM Sis een clic sie ha nade dates 12 | 100.00 | 26. 67 100.00 29. 7! 
Smelting plants: 
16. Uaulaze system (cars, motors, ete.)........... 2) 12.8 | 4.44 206 6.86 | 3. 08 
17. Railway cars and locomotives. ........-...... 1 6. 25 | 2.22 53 1.76 .! 
TS OR Neicascnacvewate gr cve cee tua 84. cobesa wesw al Se Prey ey erent eres Ms ieahasis ey gh 40 1.33 60 
TO: SQter NIAC INOT Ys 4. ve-cucacuqm ne doe taedvecks cut 1 6.25 2. 4.3 | 1.81 
20). Falls of persons... 0.0... .eccceccecccnccceceece 5 | 31.25 1. 7.6 3. 4) 
2h. BU LOCR UIE THOR HINA caged b/d, 5 esr gee noe Bw Pe St os Meee ree UF | 08 
22. Fiviny or falling obiects (rocks, timbers, etc.)... 1 | 6225.4" 2. 15.20" 6.87 
23. Gas (burns or asphyxiation)... o.. eee eee ee eee 1 6.25) 9s: $5274 my 
24. Scaldiny (steam or water). .......02..002.0000-- 1 6. 25 2. 60 30 
Dae SR ICCUE OREN ik caine Detect ee atone hed eee 1 6.25) 2. 43 .W 
26. Hand tools, axes, bars, ¢tC........-.cceceeeeveee rani, eehiae al Aree 8.76 3.94 
27. Nails, splinters, ete... . 000 eee ee eee panes Fee antes | anes 3.57 »&4 
28. Burns from matte, slag, or molten metal (pour- 
EOE S IL hese carat tres eae ates eda 2{ 12.50 | 18.92 8.51 
29. Hot-metal explosions... 0.0... cece eee ee ence Pen eee faeamatare ds 2 2.00 aS 
SO MORNGE CHING 2 eos lcscccyecas acuwivere cues 1] 6.23 | 29.11, 13.0 
1 
Total............ Speier cl ac tetle woctee cas Gon 16 | 100. 00 | 3,002 | 100.00 44.95 
Auxiliary works: | | 
31, Hanlage system (ears, motors, etc.)............. | 4; 23.53 4.33 1.20 
B2, Railway cars and locomotives. .... 2... eee eee cee eens Pat Ot tage atnen el 2-710 43 
Bos Was Gi (WsOnS. coantien ual oe haan eel en 4 ) 1] B88 10.70 TL 
34. Falling objects (rocks, timbers, ete.)............ 1 5. 88 o>. +00 
Be aN LES cS AIELOIS OO oo wees Coo ass Mie aid d grate jects Nei Sirens hoedhe bancadl tala nr &- \4' 1,30 
ob. RT aie OOls ON ess DA0S; ClO ta eo wc oaay alam caiecl nek wauee |e eeee wes 9.9 2.93 
Bee OCU Ga we tele ne uenttioa a estecete nak seth V8 ea 6. 67 gig: 30 
OS MC INOE Ve hice 83 Pacteh arch ie adore rat) aN ata Doe | 1 5.88 22 S- 95 2.0 
39. Failure of ladder, scaffold, or other support..... 4) 23.53 . 89 1. 30 3 
40. Handling hot materinals.......................-. 1 5. 88 .22 3. 78 | 96 
41s AUAUE CHUSOS soe v9) bese beedekee eee eea Gren . 2! W.77 44 604 | 35. 70) 9.08 
— ee SS SN 
Total....... Eee CeO Ne eT Ie TDOe Se TAET 17. 100.00 | 37.78 | 1,692 | 100. 00° 2. 34 
Grand total........ ee ee Ca teres MS oe cetaass 100. 00 | 6,657 |....-.-- | 100. 00 
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14. ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 


TaBLe 7.—Metallurgical plants: Accidents during the year ended December $1, 1922. 


| | Sationaly injured. (Time 
| lost, more 14 days.) | Shi ently 
~ injured. 
i 
i Killed. Perma- | Perma- | ome 
- ment nent | 1 to id 
| total partial Others.’ 4s ) 
| disa- disa- | 2 
! | bility. | bility. 7 
foe) ote, ae ee a a en became a4 
Ore-dressing plants: 4 | | 
1. Haulage svstem (cars and motors, ete.)...........]..2- 22 eee ee ee eee 1! 36 a 
2. Railway cars and locomotives.................... Wises etatets Adal ogeareane 1 | i 46 
3. Crushers, rolls, or StAMPS..........02 000002 eee Pe diebers the tactaaie. ee 3, 26 61 
4. Tables, Jigs: CtCs cca. cccbdncy ch feuds bade San caun’ Tee ON ie taeeca 13 | 5) 
&, Other machinery Sees et te) het ie Oana ee ener Oe colt Satan ase 8 a2) 163 
U. Falls of persons ... 220.622.0000. ese eee cake aw ee es | error ery | 1 | 56 140 
7. Suffocation in ore bins..................2.0.0ceeee Deo athe wenger scuhoaet | 5 
&. Falling objects (rocks. timbers, ete.)..... sia ta Weck Maal ea 1 1 | 48 106 
y, Cyanide or other puisoning.........0.00.20...065. A a ccieednaed acieeeacus Li 3 
10, Scalding (steam or water)..............-.-200000- L etiek wemiatnllgncausanee Ae 20 
Das TleCtnicit yc: ca-tcccavuet eeivedeay evened Nettie. ee ee ee | 5 | 3 
12. Hand tools, axes, bars, el¢................- Se wane Pocentes Siearesuce 1. 25 | 141 
13, Nails, splinters, ClO eee seta otek ton Gennes. hoasigbinuiltse eed wesc iecdiae Maat 13 | 92 
14. VJving pioces of rock from sledging or crushing. ...|....0.. ...eeeeee- 3 | 17 | 143 
13, Other CUSCS......cccceccccecucccreccceeuccee sce stesneees sashes adaaeed 2. 98 | Ai 
2.55 1 We ee ere eee 12 1 | a1 |  404| 1,688 
——>= |S ; 
oe plants: * | | : 
16. Hanluge svstem (cars, motors, etc.)........ ete flees Decal cadence rach | 5 84 | Wi 
17. Railway cars and locomotives.................... 1 |Jnceteceees 1 28 a 
a 14 da aU me eine Pr WP INCE te stem Oe Mls area iad 3 | 15 | 2 
TY, Other MaChIMOPy vis.s6sccees.. guess dow sesh ene Pia seae: 7 38 ‘ 
20. Falls of persons 2245. 35 cone deus secs san vance aneusye BY eaten teamed 1 85 | 141 
ole UN OCRTIONE IM Ore: WINS eda. 5 6 eos Gis ood Bg Seen lee etaeas Ee weg EN ee “hha ee ees | 1, 1 
22. Fiving or falling objects (rocks, timbers, ete.)..... ; Kersten aeesaeats 3 lly | i 
23. Gas churns or asphyxiation)..........02...0200-0- Logie lticeaa eee te | 14 | a 
24. Scalding (steam or wWater)............ 00.002 eee 1 [rere teres Kaea axtiatidis ata | 9 | 1 
aes SVC OTIC NUN coisa ace atest maar tet ie. ce cat yeah A cae Sou Dyecte LO spctnwenes 2 | 4 | 7 
20. Hand tools, axes, bars, etC.........0cceece ccc cece cleveeees 1 | 2 | 51 209 
27. Nails, splinters, i es ee Se aes | behead te cern 1 | 11 44 
9%. Burns from matte, sla , or molten meta (pouring | 
Ppl ee oe Bratisace | li 149 408 
20, Hot-metal explosions. ...............2 202.02 e ee eee eee ee 2 23 4 
OU; TNO? COUSOS:, .. scanecace due dca ca hoe rohaeserecee es 1 | | 4 173 691 


DOR cs eae alata in ie | 16 1| 42| g0o4{| 2,185 
Auniliarv works: | | . | 54 
il. Haulage system (cars and motors, etc.)..... eal She eta Sates | 1 25 | 13 
32, Hanlny cars and locomotives........... eens Naeeaee Nessa meas arn Mayet) 14! 12 
$3 PAS OF WOTSONS iotec ino 2 Wehin a ae nodes sae ead TS éscieettauts | 2 | 6c 908 
34. Falling objects (rocks, timbers, etc.).........-.... | | Oe eee ee, em ‘ | . 
a4, Nails and splinters, ete. .......00000-02..0020-20-2- belswats. cuterseae’ 2 11! 16 
36, Hand tools, axes, bars, CtC......0.0 000.00. 0 cee eee Vtg ccoet ics Ucdebextera esos 2 41 | 3 
Dae POR UE ICIUS ch otek aie heroes dA todas sean a Geiira te eben Bee eee eee 1 6 | 100 
HS 3 SECHINGE e 65, otal th died se RON fats atu niinctntea ms eee | Liteecseaunee 1! 51 | 14 
30. Failure of ladder, scaffold, or other support....... Be cau ee da's | 2) 6 | 8 
40, Handling hot materials............2...0.eeeeeee:- | De acetic etd Utes eae, heat | 16 498 
Ale AUCMCUIS ORs schist cr orn s cuaae kits and aieabean eae , ee | 2 104 | 
DOtal chk wossccd.cttniy Mal eon ceettehee kets ed: ae creer 13; 417} 1,268 
F ——S—S— 


Number of wives left w dows, 25. 
Number of children under 16 years of age left fatheriess, 47. 


1 Permarent total disability: I.oss of both legs or arms, one leg and one arm, total loss of eyesiel' 
paralysis, or other condition permanently incapacitating workman from doing any work of 4 gainiu 
occupation. 
2 Permanent partial disability: Toss of one foot, leg. hand, eye, one or more fingers. one or more ae 
anv dislocation where ligaments are severed, or uny o'‘her injury known in surgery to be 
partial disability. 
ae Ore-dressing plants include stamp mills, sampling works, slime plants, lixiviation, leaching, cyanide, 
and f'otation mills. ead 
¢ Smelters include blast, reverberatorv, aud ryastiug furnaces; converters; casting department; 92 
refineries. (ron blast {urnaces not included.) 
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TABLE 8.—Ore-dressing plants: Fatalities and injuries, by causes and States, 1917 to 


TI 
| Killed. Injured. 
i1917,1918 19191920 1921 5.) 1922) 1917 | 1918 1919 1920 | 1921 Total.’ 1922 
| ! | | | | 
SS aS -—— ——|—— ark = 
ACCIDENTS BY CAUSES. | | 
1. Haulage system (cars, motors, | | | | 
WO) cotati se bacude Se aaate Tho o4...c4 1 1 WB). 135) 107 111) 127; «53° $33 116 
2. Rauway cars and locumotives., 4. 0 1 Qwee ees 7 68 48 24) 17, Iss 5A 
3. Crushers, rolls, or stamps...... | 3... | 1 2 1. Ab: lll #108) 102) 70: 503 YO 
Ao Paes y ISS, RUC, cosa ayes s 26 Pe erm! Fore a ' 3 92 59! 42) 17 27h! 0B 
3. Other machinery.............. ' g is 6l 8 2 39 3b8 284) 288) 130) 1,352) 223 
6. Fails of persons..............4. 9 oO #  2...., 21 414 201, 323: 132 1,409 lgT 
7. Suffocation in ore bins......... 32 Ab ae 13 Woo) 64} 5 
8. Falling objects (rocks, timbers, | | 
Ce) See ee eee Con geen 4... Voces 5}... 389 200° 283! 99':«:1,212) 216 
9. Cyanide or other poisoninz....)....) Lo das... 2 45 IW 1 4 Inn 4 
10. Seulding (steam or witer)..... LP Sbiegents “Wietemacwe” 22 1 34 22, 22 Wl a 
Mes UCLCUEY  & sie date feta. errake 4 3) 2 2.00 11 63 3, 35] 24) INH 3 
12. Hand tools, axes, bars, ete.....).... eorneenee Eoeesens weeoleeed 298 167 Qt: IOS L,AN3 167 
13. Niatis, splinters, ete..........00500.. Needed ised ie oars <scaaitat est Se ia ase los 87 120) 10 
li. Fiving pieces of rock from | | | 
sledging or crushing............-- bogus teal dade ee ee Pee 198 140: 179 73 802; 163 
lo. Other causes ......2......0.20. 1 4 2 2 9... 798) 509) TYT 3396! 3,201 S17 
T Ota oi Cutis [47 35 25 21 4 132 ,952 3, 142 2,057.2, 6241, 214/11, 989 1, 984 
ACCIDEN!S BY STATES. | | ioe ) | | | | 
MAMAN acon es el eakt beckon e 4 tee ok | 1... 3}. 23 12. Ol sca. 53. 2 
AU Niet Pons omaited he none ainle | 3...) 3 Mol gh. ee eee 
OU Vie bid okt ee aie aarti e ate ane 6 6 2 |... 15 653 448: 314 93 2,088 244 
CS SOM Veer atts wane ermal te ce Mow? 7:36 A Bah 9 105 43. W466 35868 
CA TNC Occhi ncaa taeda ae ene ee Fe Di: Bleeal,- 1d 170 4 1200 TY tTOOL 
TAN saee h outancrureraaus edad ed cnt | lia Pht i yl oa} Qt, 62 27) $1, 26) Rs 3 
MNOS 20. cctal an6 seg Gad eb ameuaia ree foes (eee eee | hector 2 Ao ole 5 NO OT 
Fete ads aia a tece curd lac veeccaseira ene h task exenlluace peels all sale 31 22 4271 
Mi OAM nce wewtacdcen sued enctts ee de Death ae SS1020 M44 48" 48552 
SMSO TE cicitte oka ast Gor aaee aes Sx pxeletey- Age sileend ae oe IS 34 19 27, 13852 
Meira cd mersensutan Baaeen OPO Veal lOc Aa 219 152, 130, 92, TUN 78 
Milan o2 tetas ou sc de etce 6 4.0.6 Vet dt WS 82 Wt 88) 50 BH 
Ne tee tees ace i 4 6 4 Qt 18 1420 S18] 83 oH BA 
PVC We OPS N ea eke a, ae oat ee ee ee ee er sO 40 2, BW Md ~~ 33 
Now MeXi€0. cccedesen sees ecceeuss TW ot Qh. Si. 220 415, Ty 9, 615 Qk 
NeW Monkees enaeieatsics lesion se ane ae ee eee 6 56 208 158) 113, G10 
OMMNGUI se cicea tue bantdetes tes [28 IN) Biddleases 6 212, 213 335. 80. 1,048 21 
BCE Aid oS hare etalon Getctarennavora ta tales eked oo 1; 2 a 22 1. nee 
SUIT DAKO: 6.0.08 sec ndasseue vs bee ete eee anne 382 17, 20 3000 12228 
TenMessee. cas aadasereaescduanes | ais | Ease a ian 2 Wo) 41s AL 
eal are elena a annie 5 a1 aa} 10: 325 205 236 M0 1,012) 313 
MeROONU: -. cisco gate award aes us ed sae secs Seer ee ake 2 1 1 3 88S 
PEIN MS ne ac bd gk a ante SL awl ae Ve. .|eeeefeee eee 3000 388 OE 
Washington... ..... cc cece eee e cece ee Neyt) Donees beeen fee ea (eoreeen |--+- Jt 2 i 1 42 5 
NRCS IMS (atone Cosh cen tdesanted Fe ae? MU cetedl cereale asta Mice 550 40 BA 2 BOD 
OME Stal eOS an ve sce chs wie eu hee es ee ae ee ae ; OS SO) GR Es A 
MOR) soos eessaues ee eee | “ 35 25: at ‘ 132 Map we ee 2,057 2,624'1, 214 11,989 1, 984 
i ' i i 1 i : 
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TaBLe 9.—Smelting plants: Fatalities and injuries, by causes and States, 1917 to 
y ’ 
1922. 
| Killed. Injured. 
| | ! To-| | | 
A91e 1918 1919 1920/1921 tal.i 1917 1918 | 1919 | 1920 | 1921 Total. 100 
| "| | 
eats Bl 2 ee — —|— |; Sede 
ACCIDENTS BY CAUSES. | | | | 
16. Haulage system (cars, motors, | | | | 
Ol Oar AOR PSO stinger 7 68!) C6} 4, DF 693 559) 350 121) 1,961, 206 
17. Railway cars and locomotives.; 4 6|....]....].. Sa! 113, SF) 4006 7 28] “346 53 
SiC TANGS occ wawiardraealogios ace 3 sail (Bt ahs SBlaiales, | 11}. 146. G7, 60 S51 32) =386, 40 
1g. Other mochinery.............. 9 13) 4) 5; 2 33 375, Bre, 217| ISS) 6 Lees 121 
20. Falls of persons............2-- 8 4 44 3) 2 21 S04 400, 330, 295, 146, 1,831) 227 
21, Suffocation in ore bins......... Daal’. Tikal! 2 4 Fi ; ae er S42 
22. Fliving or falling objects (rocks, | 
timbers, ete). .....0....00008 2. 2; 3 J 8 3,107 1, (050) 734 609 a 3, 787) 459 
23. Gas (burns or asphyniation).. ........ 5 Eames ieee 1 48 "136, 60, 40 15) 29° 38 
24. Scalding (steam or water).....: ae ee 1s 4 76 GS 8M 47 20; 250 20 
Oho PlPOUHCItY nc cees cscva seen. 9 3) 2) Ls 15 3741] 31) 236, BSB 
26. Hand tools, axes, bars, et..... wesc [eeeeleee. ledaielices'leaedl oats 730, 362; 337) 414) 179) 2,228 283 
7. Nails, splinters, ete............ ae siaiar foaelet eeeall ata tai esaiatel| Ste kee 208) 103] 70 7 661 579: ou 
28. Burns from matte, slag, or | 
molten metal (pouring or . | ~ i 
SPINE) shoei eh arsine oe kee! 2,04) 2i...., 1) 9 ,485 1,290! 959! 897; 401° 5,035° 588 
29. Hot-metal explosions.......... a 2) 2) Diese, 7]... -f 242 255 M5, 02. 55 70Q «G2 
30. Other causes..................5 4 I} 4 2; 3] 14 ,§39)1, 507 | il, 101 1, 123) t 312) 87 
SS a 
Total................ eieiaiue | 63' 42) 34) 20; 14) 163 745 6. 743'4, 4314, 1472, 129/25, 195 195 3, 002 002 
ACCIDENTS BY STATES. | | | | | | : | 
ArIZONA.-...eeseeeeeeeeeeeteseees 10 9 5 3 2) 29 it, 412) 71e esi me 4,151 351 
ADMINS 4S sus Sane te whadu ee. tees eee evans pens pitas - a3 rer ¢ ce. ae 
CulOrmidge code cas emacnae beeen Blas’ Mosaiay an). 261, 280) 122) 37, 33D 4 
CulOPilOeiciwues otccow ds os eakne cs 5 «61f 2 a} 10 331, 2 Fe a 2, ea 
Siocdodslvets Sig bidie ave ee atawreralereerese aceis Ag is rout 40) : 77, 
veer Share Aton cate aa ashe he she Cee tee dic a) os 5 Eee oie rf 104 52) 107° o9! 409, 108 
MORTIM Ages ts ootoacan Oc cee eels 2 7 2 2 i ; ne aoe ee oA 830. 97 
NOV AUL So eis, cg aoinn Sieretacatamiaman aielatok Ol “@e oT seetees \7 8 0; ‘ 
New Jerseys. ceseceesesesseecees | 5 4 4) ij 14 ga 41a! 37 197 2,347 23 
OW ANOIN S25. s ooo caliwece eee 4 Pe ee re 79 OS 5 7 2,290; 
Pennsylvania. ....1..sscscseeeeee a eee | 5 aa ae 2, 158 ~ 
MONAG Goins det wha ab ewe tp ety Wieca see te oe wor? Weoees 78} ue 
ee eae Ancien de earect ou as "9 4 4) 3 2 22)...4 5a6 383) 5. 163 110,477, 171 
West Vineginia. sc ccsecncct dan cawac | aera eared Cates ' 2 g 2.107) 83) a Ql] 5S4 123 
Other States. ossccccec saves concen 9 4! 10) 6 4! 33) ie ila tae ere 620, 5, 686; 19% 
ee ee 
Total............0... seeeese| 88) 42 34; 20. 14) 163 1745 8, 6,744 431 4314, 4,147, 2, 120,25, 25, 19513, 002 
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TasBLE 16.—Metallurgical-plant accidents, 1919-1922. 


Permancnt 
disability. | Tem. | Total | Total 1S 
porary col- cole 
Killed. disa- Slight. umns Jj umns ne 
Cause. Totala| Par. | bility.* 4and5.§/ 2-5. 


fs tial.? 
eh 


Ore-dressing plants: 
. Haulage system (cars, motors, 
ClO te tah ed er ents 
: Railway cars and locomotives.| 24...:.... 
. Crushers, rolls, orstamps......) 9 4.b....... 
Tables, jigs, Steer Boks 
Other machinery. ............ 
. Falls of persons.............-. 
. Suffocation in ore bins........ 
. Falling objects (rocks, tim- 
bers, ete.)......2...-........ 
9. Cy anide or other poisoning. . 
10, Scalding (steam or water)..... 
ll. Electricity 


eeseeonee 


eerareee 


Se oe 


aera - 


TSs. NAS, SPHMCRS; OC ok geavalaat cae vabeaSevees 

14. Flying picces of rock from 
sledging or crushing........)........fh 2.2.2... | : iM 

15, Other causes..............02. : Vd, 2,283 


Smelting plants: 
16. Haulage system (cars, motors, 


ete, ) a canta ate en anig, atest nc OH Cio te Bt : hs 8 929 
17, Railway cary and iocomotives. ti 200 
TS Cras ecto ee ceo ee 
19. Other machinery............. cs 
20. Falls of persons............... 2 ut 1,012 
21. Suffocation in ore bins........ li 
22. Fiving or falling objects(rocks, ss 

timbers, ete.)...000..200002. ‘ the , we 2,06 
93. Gas (burns or asphv Sy Ie : 
24. Scalding (steam or water). 2 129 
20, RICCUPICHT a5 bce ed hee ces | | 
26. Hand tools, axes, bars, ete.....}........ 


27. Nails. splinters, ote... lee e ee ee pee ee eens 
28. Burns from matte, slag, or 
molten metal (pouring or 


SPLINE ois oc den oebeteatlas 2, 830 

29. Hot-metal explosions......... 277 

30. Other causes... ....-......6.. 3, 800 
Total......... Biecetetetecee ates 


Auxiliary works: 
31. Ifaulage system (cars, motors, 
(ck C20) ee re eee ne 
32. Railway cars and locomotives 
33. Fulls of persons............... 
3. Falling objects (rocks, timbers, 


1 Go |r nga ete ee sta 1 128 
35. Nails, splinters, ete...........]/......--[.....--- pe 
36. Hand tools, axes, bars, ete....{......-.J........ iSO) 
7. Electrieity.....0...00.-- ee, R2 
38. Machinerv.................... 533 
39. Failure of ladders, scaffold, or 
other oy Wiese eoy ee stu ts ; 87 
40. Handling hot materials....... s 
41. Other causes...........0.0.0. 395 2, 308 
sr ee sif 1) 65| 1,412 | 6,573] 6,624 
Grand total................... 197 | 6 | 332 | 6, 509 28,161 | 28,358 


1 Permanent total disability. —oss of both legs or arms, one leg and one arm, tctal loss ofevesight, paraly- 
sis, or other condition Laat anently incapacitating workman from doing any work ofa gainful occupation. 
2 Permanent partial disability.—Loss of one vot, leg, hand, eve, one or more fingers, one or more toes, 


anv dislocation where ligaments are severed, or any other injury known in surgery to be permanent par- 
tial disability, 


® Time lost, more than 14 days. 
‘Time lust, 1 to 14 days, inclusive. 


(Go gle 


24 ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 


TaBLE 17.—Copper metallurgical plants: Summary of labor and accidents at 


‘ selected plants, 1918 to 1922. 
MILLS. 
1918 | 1919 1920 1921 1922 
a a nce ff oe 
Number of plants. ................--.---6- 4 23 29 28 42 
Men employed. ........-- eee eee eee eee eees 8, 222 4,711 5, 218 2,288 3, SSS 
Number of 300-day workers..............-- 9,037 | 5, 452 5, 957 1,450 3, M7 
Total days’ labor (shifts). ..............--- 2,711,186 , 1,635,520 | 1,787, 219 435,069 | 1, 154, 186 
Average days activé.......... 2... eee eee nee 330 347 343 190 297 
Numbor killed.......... inevedstaeoadaaoee 13 g a eee eeteeciog 1 
Number injured ........2..0....02 cece eens 1,521 691 835 251 666 
Number killed per 1,000 300-dav workers... 1. 44 1.47 | $04 Tease . 26 
Number injured por 1,000 300-day workers. 168. 31 | 126.74 | 148. 56 173. 10 173. 12 
} i 
SMELTERS. 
Number of plants..........00---scen cece 25 21 24 23 26 
Men emploved....... 2.22. cece ecceeceeseces 12, 363 9, 204 8, 388 5, 339 7,163 
Number of 300-day workers................ 14, 038 9,675 8,816 4, 490 7,497 
Total days’ labor (shifts). ................. 4,211,381 | 2,902,514 | 2,644,834 | 1,346,976 2, 248, 960 
Average days active. ..... cece ncnecn neces 341 312 315 252 314 
Number Killed i056 civcswvcdciedckinvwcasicve® 13 17 5 8 8 
Number injured....................---200- 2,227 1,471 1, 481 611 970 
Number killed per 1,000 300-day workers... . 93 1.76 57 | 1.78 1.07 
Number injured per 1,000 300-day workers || 158. 64 152. 04 167, 99 | 136. 08 129. 39 


| | =i 


Go gle 


25 


ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 


{ 


} | ‘ 

094‘9 | OL6 | 119 | T8h‘T! TLH‘T Les" FIO 'F 999 | TSz | 88 | 169 ¢ | 0 | SESE, ro ees tt ee eee “"" T830L 
06¢T 6st | ese | 662 | Ise ee | LT ozr't| eer | on | 26z | oe | ee [fe focpcpc Purses estat Sense Peete er sear e sastweo 10730 
SOT, #Z 0Z tF oy Og Treerfertelie digs Dy Beene cehsrecee [presen rs ere ree rn ny) per ee eee ed eee eee eee eee rs suotsojdxe [ejaul-,OH 
€z0 ‘1 g9 6S%Z | StZ | Sze Pies isc) Or, Pr Ree ris ere sel vce seis 25 3's ee tt al [X22 SH OeR ee hela ses Appel atc Wehaictal a enee at [B09 Wa} [OUT 10 ‘AB]s {9} BU UOJ STUN g 
ee eee . ee ee ee! Oe ee ee ee ee ee ee CZ1 0Z cl 1% 1Z eee ee 2 ee ee ee ee ee SuTYSTLIO 10 SUTApe|s WOT yo01 Jo sooord FutAp 7 
SST oI 1% A 0, Gs Neg ede) haba ha is ee €fZ «| SF ft OF wey) (eet, eve Sapeer aps en eran ee le cer sete seh er ss eee Sse es tees SEF vere 049 ‘sroyuyds ‘sTreN 
zoo ce Isl OZT L wereeloewee [erec|socelececisees tr tl 14 £0T L9 sseclecsslescoelesesieces|seesvieceesseeeeeseseetseeneee 079 ‘sieq ‘soxn Ts 00} pueyl 
19 $ eI gI wz a lc ase 06 0 |g 1 eae (ee ee ee Cee eee eee eee q191U4}09} 
Lg 1d SI SI ST pl he Sal ae ame, (eae OF a We Or 6 ¢ | Tall tte PR, Ey tie Seeee Pe ie sere, Lee ON (1038.4 JO UIBE4S) SUTP[ BIg 
st T br FI Il eee eee eee! Cee eee ee ee ee ee eee eee eee) (eee ee eee eee eee eee eee eee eee eee ee (moTyUrxA dst 10 stung sur) 
“ei ° Sp “jer ses | gtd (namie Zz a Takeda Castel! ieee Vcketoakel eat (dadagal bide karseae cake sc or Se cradle Zuyuostod 10430 10 epraevsg 
0&z ‘I | OST Clr | 88 1% cS 19 atl Faia is halal boca) Valiciateay Paella (sie lt i ca ("030 ‘suequiyy ‘syodol1) sqoaf[qo SuTT]Vy 
a 8 Peete sa | | A ia Boe ies | L ae May aeee PA Wea ere a es SUTq 010 UT HOTZBOOTINg 
Z19 09 cel | cSt | SLT L£9¢ | 28 Le GI | 88 Ce 8S is: head a) aii ae Tete ee aaa ***---stosued Jo s]Teq 
L¥E (Rh fee POE Pe eae sis: ose | 9 | 8 [06 | we | er Pere fort Pe pe yee poet font Bey isa: AsouTYyoRUr 10440 
Sol 0z tae ee einer ee st ee Om ec tees s he ae ore whee” Menken th sae. seh ome hoes eer ree er eee oerr nee eeeerreeerenee “*“seunly 
eeececleseesceciecceces teres sMosceiecesiccecci cess eessl|eneos £6 ZI ¢ 9I SI th I eaceleocesliseus I sees FRR AREER FM Bs | 
SSeeeel eee eee Sees es HP ewes eters se SHEE te eerie sewleseeleeeele ta aleeen ZOT £Z 6 6a rad 92 sew wleeesloe eel ew eeleeee nee.qe Genus gee eeenenase<? <=" serees BO een sreysTuy 
99T oT et 6 SF hie wo ee 1 ik Ll 1% tek) SE? fee? Beaks clea le nal Selo Mee PS ing SOATJOUIOOO] PUL SIBO ABATTEY 
68h ce ma Tala Te oT e¢ 8 ee oe rhe i. kt at ("00 ‘sz0j0UI ‘siv9) UIe4SAS OFeTNEH 


T261 | OZ6I | GIGI SI6I 2261 TZ6T/OZET GIGI/STOTPT!IOL) C261 | [261 2Z61| 1Z61/0Z6 1/6 161/861 


“*quepyooR Jo esneg 


"se61 07 8161 ‘stunjd paz22208 yw ‘saenvo fig ‘sjuaploopy :ezunj,d yo2jG4njjvjawus 4addoJQ—'sgt alav[, 


—. 
- = -_— o-_ — « 

—_ « 

=- 


Original from 


UNIVERSITY OF MICHIGAN 


s~ Google 


ze 


Digiti 


2) 6006-pd#esn ssad0e/buo*lsnuyTyey'MMM//:dj14u / pazTITOTp-3)6005 ‘utewog IT)qGN¢d 


T 
6VLZO6900STOGE ‘dpw/72Z707/ au" a,puey"1py//:sdiiy / IWD ZZ:9T 90-OT-7Z0Z 


UO Pd JeISUSY 


26 ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 


<< ew ! 2 ee ee | | ie 5 Ec 2 s — ee eee Oe 


*POPNIOU] 4OU BIWIO} |B PUB VASVTY 1 


eee ere eee wee 


ooz ‘TST ‘9 


LI ‘608 Tee Tee eo ee Pe3e}s Jou puB 10q}0 [TY 
o0ss‘e, «| OFtC«d ee rece ee reer ec ec eter esete estes soy ZT 
8 ch ahd naan sce beddlitbekddheclstcddvacGcclasenesahimbaeecseaneles stctebweleter anedbslay sss <tweb slo ces ss Sebhes 1s sue see weed Hrne sewer anlis thteesesaebbemepecss0seesion’s sinou TI 
gz ‘o dian tennant cm inaig anak peated aaiamen simoy Of 
bewecdseanaranseedeKdetansunneh smou 6 
cddcidheees sesh essuuoreses’stnes sInoy g 
bectieaces ies ceasneeeeen| guitgeale Jeseseeee| Sraigg:. pe vinerconbacatcesesese apes 
ee eee itn eeeee SZ gem ee a 618 ‘689 662 ‘Z | ar'z Trrrtttetttss**peqezs Jou PUL 10430 [lV 
ERTS OTRAS THe HOHE: Loy ,& = | 10% csv O18 | U8 56 98 Ge ba ciate oa caves sags enee tela’ Caemnee an 
en ae ae me ee rt pT Ire € 08 $20 2ST $26 FI LF. 1 ae PERRI SMOG eS ened I 
SOF Z OFZ 022 219 LOZ 19E r0Z 1 c0¢ I Sach ieee eR ROTA oy E 
POP eee eee eee eee) Cee eee eee Ser ‘Z Zz 18Z ‘S89 if 608 ‘TOE 608 ‘T ost ‘I ee tee ; ak simoy 6 
ihiiieaalis st a cor 's62 ‘et | vze‘ees'T | Tee's | woe’g = frome eee emneereeeesreeeesesgmod g 
ipo 
‘ ‘ ‘ ep-00g | ‘Jequinu 
weur ueur 2 pourloy 
‘poly [sed smoy| sed skep| SOM | -rad r0qey by Aare | ey “4y148 JO YSUe'T 
esuleAYy | esvloay IO jo sAeq on | 
*solun{uy [BzBsUON ‘pofojdure way 


“STTIN 
vifys fo yrbuay fig payfrssnpo ‘ge61 sof Dyop quapwon puDd 40QvT :8zuUD]q 109}6.4n]]}0}a}y—6IT ATAVL, 


9)6006-pd#easn ssadde/buo0' sn4u TyLeYy'MMM//:d11y / peZT1THTp-37)bo009 
6VLZO6900STOGE ‘Apw//ZOZ/JaU* a ,pueYy’ypy//:sdiiy / IW vZ:9T 90-OT-vZ 


‘uTewog 3T1q 


QZ uo pa eu 


inal from 


fal 
¥ 


Ori 


UNIVERSITY OF MICHIGAN 


Digitized by Google 


Quay 


ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 27 


TaBLE 20.—Metallurgical plants: Fatalities and injuries per 1,000,000 hours 
of exposure, classified by length of shift, during the year ended December 81, 1922. 


MILLS. 
Character of disability. 8 hours. | 9 hours. | 10 hours. 
WOU oak oko it oes as ouisociata gaia Wajscia sealale Mua neiesan ews aeneeeeenaGer 0. 469 |.......... 554 
Permanent total disability. 2... . cece cece cece ccc cecceceees sie Mabie wpicwhall spare aieatee ie wea ales 277 
Permanent partial disability... 2.0... 0c cece cece ewe ee ec ec cece ccecececes at {| cepa a taee'y 1, 661 
Other Serius iota oes cies esate cake es tecuananetcasa oa teacnus 12.818 | 12.729 14.672 
SUgMI sacar sccscecausosccbeedeuscsdassecd sexcemcdved dats comeseacneecs 40. 096 26. 306 98. 276 
MORAL UN TOR co eS co coe Gece cclout cet gldars dice oc Gece a daaaike waite 53.305} 39.035 | 114.886 
Total fatalities and injuries... ........... cece c cee cecnencecececececs 53. 774 39. 035 115. 440 
Pte cnc ctouan uasacdeveadvs ened acdscaaanacernenteseseneaewe ue eceeuaneoes 
Permanent total disability.......ccc-ccecccscocecccecacecsceccccsecceucees 
Permanent partial disability EERO SIR to en a A de RE pS 
CUB save vecseseschecces bee ssseneces see ceansuslu cede uoeeciawectelens 
Total Pat belnes Bie cou oswaotuewesueseseceis seaeeaiaaue suawauee sues 
Total fatalities and injuries 
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PUBLICATIONS ON ACCIDENT STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed. Requests for the publications available 
for free distribution should be addressed to the Director, Bureau of 
Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only by pur- 
chase from the Superintendent of Documents, Government Printing 
Office. Interested persons should apply to the Director, Bureau of 
Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


Buttetin 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar years, com- 
piled by A. HT. Fay. 1916. 570 pp. 3pls. 13 figs. 

Butietrn 140. Occupational hazards at blast-furnace plants and accident preven- 
tion, based on records of accidents at blast furnaces in Pennsylvania in 1915, by F. H. 
Wilcox. 1917. 155 pp. 16 pls. 

TEcHNIcAL Paper 245, Quarry accidents in the United States during the calendar 
year 1918, compiled by A. H. Fay. 1920. 52 pp. 

TECHNICAL Paper 252. Metal-mine accidents in the United States during the 
calendar year 1918, compiled by A. H. Fay. 1920. 113 pp. 

TECHNICAL Paper 275, Quarry accidents in the United States during the calendar 
year 1919, compiled by W. W. Adams. 1920. 66 pp. 

TECHNICAL Paper 288. Coal-mine fatalities in the United States, 1920, by W. W. 
Adams. 1921. 112 pp. 

TECHNICAL Paper 293, Coke-oven accidentsin the United States during the calen- 
dar year 1920, by W. W. Adams. 1922. 32 pp. 

TECHNICAL Paper 295, Quarry accidents in the United States during the calen- 
dar year 1920, by W. W. Adams. 1922. 66 pp. 

TecHnicaL Paper 302. Coal-mine accidents in the United States enna the calen- 
dar year 1921, by W. W. Adams. 1922. 72 pp. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPER- 
INTENDENT OF DOCUMENTS. 


BuLuetin 69. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp. 3pls. 40 figs. 25 cents. 

TgcHNicaL Paper 256. Accidents at metallurgical works in the United States dur- 
ing the calendar year 1918, compiled by A. H. Fay. 1920. 23 pp. 5 cents. 

TEcHNicaL Papgr 280. Accidenta at metallurgical works in the United States dur- 
ing the calendar year 1919, compiled by W. W. Adams, 1920. 29 pp. 5 cents. 

TrcanicaL Paper 286. Metal-mine accidents in the United States during the 
calendar year 1919, by W. W. Adams. 1921. 99 pp. 10 cents. 

TECHNICAL PaPeR 297. Metallurgical accidents in the United States during the 
calendar year 1920, by W. W. Adams. 1922. 28 pp. 5 cents. 

TgcunicaL Paper 299. Metal-mine accidents in the United States during the 
calendar year 1920, by W..W. Adams. 1922. 99 pp. 10 cents. 
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